Effects of divalent cations on the regulation of insulin-sensitive glucose transport and cAMP phosphodiesterase in adipocytes. Insulin-like effects of divalent cations.
Effects of divalent cations on the regulation of glucose transport and cAMP phosphodiesterase in isolated rat epididymal adipocytes were studied. EDTA (5 mM) moderately inhibited the binding of insulin to adipocytes in Krebs-Henseleit Hepes buffer. In the same buffer, A-23187 (an ionophore specific for divalent cations; 50 microM) plus EDTA (5 mM) almost completely blocked the insulin- or hydrogen peroxide-dependent stimulation of phosphodiesterase. This inhibition was not secondary to the loss of ATP. When cells that had been treated with A-23187 plus EDTA were washed and then exposed to 1-10 mM of divalent cations, the cellular phosphodiesterase activity was elevated. Mn2+ was most stimulatory, Mg2+ was next, and Ca2+ was least effective. The stimulatory effects were enhanced by insulin. In the presence of insulin, Mn2+ at 10 mM was less stimulatory than that at 1 mM. In regular Krebs-Henseleit Hepes buffer, Mn2+ greatly stimulated phosphodiesterase if cells were first exposed to A-23187. The Mn2+-dependent stimulation was blocked by treatment of cells with 2,4-dinitrophenol. Results essentially parallel to those described above were also obtained when the rate of glucose transport was determined. The above results indicate that divalent cations mildly support the extracellular binding of insulin to its receptor, facilitate the physiological actions of insulin, and mimic the hormone actions, presumably by stimulating an intracellular enzyme.